the only agency sponsoring research of the most deep, basic and signifi-
cant type, across the whole spectrum of scientific disciplines. With the
founding of the National Science Foundation, the support of the DOD
became increasingly focused on applied mathematics and certain closely
related areas of pure mathematics. The Mansfield Amendment in 1968
reinforced this focus and produced a demand for a clearly perceived re-
lation of the supported research to specific mission goals of the agency.
Although the Mansfield Amendment may no longer be the operative
force, these demands continue to deny the DOD program the flexibility
and breadth needed to respond to the new opportunities and develop-
ments which arise, unanticipated and without plan, from progress in the
broadest areas of basic research in mathematics.

In the paragraphs that follow, we will first give some examples of
significant contributions of the mathematical sciences, with importance
to the DOD missions and supported by the DOD. Then, we will cite some
topics of research that are currently exciting and which point the way
towards some areas of focus in research in the mathematical sciences in
coming years. One should bear in mind, however, that judging by past
history it is difficult to predict which topics in mathematics will come to
bear on future problems and, for this reason, as we shall discuss later, a
very broad view must be maintained.

A. Significant Contributions

Asymptotic diffraction theory has been developed over the past
twenty-five years. Because its initial goal was to provide solutions for
radar reflections and scattering patterns it was formulated within elec-
tromagnetic theory. It has been used extensively, as well, in underwater
acoustics where it has been extended to account for the kind of random
media encountered in underwater surveillance problems. In the next
section we will describe some current uses of the theory.

Other areas of physical mathematics include the major work done in
bringing plasticity theory from initial mathematical formulation all the
way through to numerically calculable design methods. The theory has
application in naval, ground, and aeronautical structures and vehicles of
many kinds in understanding heavy loadings beyond the elastic range.
Ocean and ship hydrodynamics have been strikingly advanced mathe-
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